INTRODUCTION
Variations in the patterns of the dentition of the Australian population are important for dental practitioners throughout Australia. Abnormalities may include differences in tooth morphology, position, numbers or associated pathology. Their presence may result in disturbances of eruption timing, arch formation and malocclusion. As such, their early detection is important as they may cause orthodontic and maxillofacial deformity. 1, 2 Imaging forms an important role in the management of adult and paediatric dental health. Panoramic radiographs are frequently utilized as they are well tolerated due to their non-invasive profile and provide information not obtainable from clinical examination. 3 Furthermore, they allow observation of pathology within the oral and maxillofacial region. In addition to being used for assessment of dental development and treatment planning, they are useful for screening of dental anomalies that may otherwise go undetected. 2 Several studies have been conducted examining dental anomalies among defined populations, although it is unclear whether these are applicable to an Australian population. 1, [3] [4] [5] [6] Discrepancies between these studies are noted with regards to which dental anomalies are frequently present and which teeth are commonly affected within each anomaly category. This could be explained by phylogenic and genetic factors as well as the ethnic and environmental differences within each population. 1, 5 Australia is a multicultural society with the last census revealing that at least one in four Australians are born overseas. The leading countries contributing to this figure were the UK, New Zealand, China and India. In recent years, there has been increased migration from the African and Middle Eastern nations. 7 The aim of this study was to determine the presence of dental anomalies through panoramic radiographic examination within the Australian paediatric population, with its multiple ethnicities.
METHODS
This study consists of 1050 randomly selected panoramic radiographs conducted as part of a school dental screening program at primary and secondary schools in suburban and rural New South Wales, Australia, during 2014. The ages of children in this study ranges 6-18 years old. The radiographs were initially reported by a qualified radiologist (SC) with 
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The following information was obtained from the patient's records and radiographs: gender; age; and presence of dental anomalies consisting of agenesis, mesiodens, supernumerary teeth, impacted teeth and other pathologies. Diagnosis and recording of anomalies were made according to the definitions described by Lam.
8 Impaction was identified when the tooth's path of eruption was hindered by an adjacent tooth or bone.
A tooth was registered as congenitally missing when no evidence of development could be found on radiographs. Missing teeth due to extraction were improbable, as the majority of children participating in this screening program had previously not had access to dental care. Dental growth and development standards have quoted, with the exception of third molars, that all permanent teeth should have begun calcification and have sufficient enamel formation within the selected age range of this study. 9 The presence of an unerupted supernumerary tooth, or tooth bud between the two central incisors, or of unilateral or bilateral teeth in the midline of the maxilla, was noted as mesiodens on radiographs.
Assessments of the same digital panoramic radiographs were performed directly with high-resolution digital monitors that are Royal Australian and New Zealand College of Radiologists compliant.
RESULTS
The study comprised 550 males (52.38%) and 500 females (47.62%) with an age range of 6-18 years and a mean age of 10.2 years. Among the 1050 patients, 54 (5.14%) had a dental anomaly present. Table 1 shows the distribution of patients in accordance with their gender and dental anomalies discovered on panoramic radiographs. Agenesis was noted to have occurred 69 times across 45 patients (Fig. 1,  4 .28%), with the mandibular second premolar the most affected (Table 2) . Other important dental anomalies were also detected: seven cases of impaction occurring exclusively in the maxillary canines (Fig. 2, 0 .6%) and three cases of supernumerary teeth with all being mesiodens except one (Fig. 3, 0.28%) .
There was complete agreement in identification of anomalies between the two observers (SC, HD); therefore, no further statistical testing was undertaken.
DISCUSSION
An awareness of the common dental anomalies and variations is important for all dental practitioners. Many factors contribute to the health and disease of dental development with genetic and environmental factors playing key roles. 1, 5 The Australian population is unique with a vast multicultural society, and its abundant cultural diversity would present a distinct ethnic and genetic profile not investigated in similar studies.
Review of the literature reveals significant discrepancies between previous studies analysing the prevalence of dental anomalies in various populations.
1,3-6 The results of the present study on a group of Australian school children of multiple ethnicities revealed a much lower prevalence, with some anomalies not observed at all. Variations in prevalence between different populations may be due to ethnic differences, and local environmental and dietary factors. 3, 5 In addition, the sampling criteria will contribute with the third molars not analysed in this present study. It is reported that the initial calcification of third molars can be radiographically detected between the ages of 7 and 10 years of age and was therefore not suitable to our investigation. 9 Agenesis, or hypodontia, has been described as a common trait in modern populations. 1, 4 The absence of dentition has significant impact as it may result in dental malpositioning, impaired alveolar bony development that can impact on the patient's functional and psychological profile. 10 The present findings showed that the incidence of agenesis occurred in 69 teeth across 45 patients (4.28%), with the mandibular premolars the most affected (42.0%) and the maxillary lateral incisor the second most (27.5%). An Australian study conducted by Lynham amongst defence force recruits revealed hypodontia occurring in 6.3% when third molars were excluded. The mandibular second premolars were the most often affected followed by maxillary lateral incisors, which is in keeping with our findings. 11 Goya et al. found a prevalence of 9.4% with the mandibular second premolar frequently affected in a Japanese population, whilst the results of Afify and Zawawi were 25.7% with the lower premolars mostly missing following the third molars. 1, 4 Patil et al. reported a prevalence of 16.3% with premolars the highest affected after the third molars; however, they did not define whether they were maxillary or mandibular premolars. 6 Conversely, studies have found the upper lateral incisor to be the most affected with prevalence similar to our study. 12 The present study showed that impaction was observed in seven cases (0.6%), which is significantly lower than comparative studies, with the occurrence seen exclusively with the maxillary canines. 5, 13 The most frequently affected tooth was consistent with other studies; however, the overall incidence of impaction is less due to the third molars being disregarded in this study. 1 A review of the literature quotes that impacted permanent maxillary canines occur in 1-3% of the population with the maxillary impaction detected more than the mandible. 13 Dental impaction can lead to numerous complications such as malocclusion, root resorption, cystic lesion development and pain.
14 There is population group variability with regards to reported prevalence of supernumerary teeth; however, mesiodens were consistently reported as the most observed. 2, 3, 5 Indian population studies report prevalence of between 1.2% and 2.4% with mesiodens accounting for the majority, and similarly Bekiroglu et al. found mesiodens in 37 children (3.5%) from their study group with nine other children (0.85%) demonstrating other forms of supernumerary presentation. 3 The present study is contrary to these studies with a low detection of mesiodens with two cases (0.19%) and one case of another form of supernumerary (0.09%). The present study found the distribution of mesiodens to be equal between males and females. Studies investigating mesiodens have found them to occur more in males than females with ratios ranging 2-3:1. 15, 16 These studies had large sample sizes and the small numbers observed could explain the present study's findings. Supernumerary teeth are often found incidentally as they are impacted and asymptomatic. Their presence is associated with surrounding tooth eruption disruption, midline diastema, resorption of neighbouring teeth or development of dentigerous teeth.
CONCLUSIONS
Australia's population is continually increasing in its size and range of ethnicities, providing an interesting multifarious group to characterize dental profiles. The present study demonstrates that dental anomalies are found rarely in the Australian population, with no odontogenic lesions identified. The exclusion of the third molar contributed to these findings, although it may also be due to subject selection as the panoramic radiographs studied were part of a school dental screening program, rather than those presenting with symptoms. Similar future investigations of the Australian population may benefit from a larger sample; however, the present study sample examined was of similar or larger number than comparative studies, making it sufficiently representative. [1] [2] [3] The present study highlights that anomalies can be detected incidentally within a diverse multiethnic population and dental practitioners need to be vigilant of their presence. Fig. 3 Mesioden located between the maxillary central incisors.
